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TRITIUM LOSS AT REDUCED PRESSURES IN A HYDROGEN ATMOSPHERE ' 

The apparatus i n  Fig. I was used t o  encapsulate tritium f o i l s  i n  a glass . envelope under a hydrogen atnosphere at various pressures, The pui-pose of such 

3n inves t iga t ion  w a s  t o  gain in s igh t  i n to  what: r , losses  i n  a c t i v i t y  might 
I-, 

reasonably b e  expected i f  t r i t i u m  f o i l s  wero used os tho ionizing. r ad ia t ion  

sources i n  space fliglht appl icat ions,  p a r t i c u l a r l y  t h e  gas 

experiments. 

Experiment a1 Y 

A t r i t i u m  f o i l  w a s  cut  t o  t h e  dimensions 1.1 cm x 0,8 cm and placed i n  a 

conventional 1 mm p a r a l l e l  p l a t e  cross-section ion iza t ion  detector .  The s p e c i f i c  

a c t i v i t y  of t h e  tritium foi l .was  1 curie/ in2 so t h a t  a f o i l  of these  dimensions 

would be approximately 130 mi l l icur ies  . 
was deternined, This current  value i s  used as an ind ica t ion  of t h e  source 

The ion iza t ion  current  i n  hydrogen 

s t rength.  

Y' ,' Having been t e s t e d  as t o  approximate a c t i v i t y  the  source was placed i n  a 

g las s  capsule (C) and t h i s  i n  turn  connected t o  a hydrogen cylinder,  vacuum pun? 

and absolute  pressure ind ica tor  as indicated i n  F ig .  I. 

completely evacuated thcn f i l l e d  with hydrogen three  timcs t o  assure t h e  removal 

The capsule (C) was 

of most gaseous contaminants. The capsule was next evircuated u n t i l  tho  pressure 

was 1 nun absolute pressure. Hydrogen w a s  slowly adni t ted  u n t i l  t h e  des i red  

pressure w a s  reached. The system w a s  .allowed t o  come t o  equilibrium and t h e  

capsule w a s  sealed at point A. 

Thus prepared the radioact ive sources were allowed t o  remain f o r  s i x  months 
, I  

:*I ;I c # 

at  which ti$ they wire removed and the current  again measured as previously 

out l ined.  The samples were again encapsulated and lef t  ' f o r  8n addi t iona l  t h ree  

months. A f inal  cur ten t  measurement w a s  performed. The r e s u l t s  are given i n  

Table I. . Hard copy (HC) /. rm 
Microfiche (MF) 



The loss of  a c t i v i t y  from the  t r i t i u m  f o i l s  t e s t e d  duo t o  reduced 

pressure and hydrogen encapsulation was not s i g n i f i c a n t  and therefore  should 

p o s e ~ ~ o  problcm for use i n  spacc f l i g h t  appl icat ions,  

minor losses will occur due t o  reduced pressure  operation but  they w i l l  no t  

bo of s u f f i c i e n t  order of magnitude t o  warrant fu r tho r  consideration, 

The da ta  ind ica t e s  t h a t  

A 

s ing le  measurement of ion iza t ion  current p r i o r  t o  sample ana lys i s  w i l l  enable 

ono t o  correct  f o r  l o s ses  t h a t  might have occurred during t r a n s i t  t ine  of a 

space vehicle, 
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FIGURE I 
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A = Sealing Point 
. .  

B = Hydrogen 

C = Glass Capsule 

D = T r i t i m  F o i l  

E * Vacuum 

F = Absolute Pressure Indicator 
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